Abstract-Activity of Carnigen on the cardiovascular system, following intraduodenal and intravenous application, was investigated in normotone and hypotone dogs anaes thetized with sodium pentobarbital, 35-40 mg/kg intraperitoneally. Intraduodenal application of 1 and 3 mg Carnigen/kg caused an increase in blood pressure and tachy cardia. The total peripheral resistance was lessened, in normotone as well as hypotone dogs, whereas the cardiac output and stroke volume were augmented.
Carnigeni), one of the pharmacons introduced for therapy of hypotonic cardiovascular disorders, was observed to have a long lasting cardiovascular activity following enteral administration in experimental animals (1) .
As blood pressure raising properties of Carnigen, not only in normotone but in particular in hypotone animals were observed, we attempted to determine the cardiovascular activity of this preparation following intraduodenal and intravenous administration on animals with experimentally lowered blood pressure.
MATERIALS AND METHODS
Pure bred Beagle and mongrel dogs of both sexes were anaesthetized with sodium pentobarbital (35-40 mg/kg i.p.) and heparinized with 2 mg heparin/kg i.v. The animals were divided into the following groups: 1) Normotone animals (Beagles, n=6) 2) Animals were placed in an experimental state of hypotension by continuous infusion of 0.007+0.002 mg/kg/min sodium nitroprusside infused through the femoral vein (Beagles, n=7) 3) Animals which were brought into a state of lowered blood pressure by an acute reduction in blood 1) Carnigen (Hoechst AG) Suprifene : 1-(4'-Hydroxyphenyl)-2-methylamino-propanol-(1)-HC l and a nucleotide containing heart muscle extract.
volume (venesection). These animals were bled from the femoral artery so that reduction of the volume of blood was approx. 2 i~ of the body weight (Beagles, n-6) The hypotone dogs exhibited an average initial arterial pressure of 83 6 mm Hg. H-Iemodynamic in vestigations were carried out using a thermodilution method (2, 3, 4) In order to insert the catheter, the following vessels were exposed: a axillaris sinistra, v. jugularis dextra and a.
carotis commlmis sinistra. A Teflon thermistor heart catheter (Fischer/Gottingen) was placed in the ascending aorta artery via the axillaris (1-2 cm anterior to the aortic valve) to measure changes in temperature. A calibrated catheter (injection catheter (5) were calculated from the measured blood pressure and cardiac output. The left ventricular curve was registered by means of a catheter-tip-manometer (Model PC 470, Millar) inserted through the carotid artery. This system has a high oscillation count and exhibits no drop in amplitude until a frequency of more than approx. 16 kHz is attained, thereby fulfilling the requirements for a faultless signal measurement and determination of dp/dt and the quotient dp/dt . At the end of each experiment, the exact position of the catheter was (p -edp) f c checked. The recorded left ventricular pressure signal (p[mm Hg]) was differentiated by an amplifier (Model AC-1, Mescher) in order to obtain dp/dt [nmrn Hg. sec-']. An analog calculator was employed to determine the quotient dp/dt [sec-1] (for further details ( p-edp) { c see 6). The enddiastolic pressure (EDP [mm Hg]) was measured at that point in time when the rising arm of the R peak from the ECG had reached approx. 90% of its maximal amplitude.
By employing the method decribed by I3retschneider (7) the total left ventricular 02 consumption (MVO., [ml 02 (min. 100 g)-t]) was calculated. The left ventricular endsystolic volume (ESV)--related to the ventricular weight-[ml. 100 g-'], was obtained from the function of the ventricular pressure and dpjdt=
[msec]) was characterized from the beginning of the pressure increase in the aorta until a period in time when the aorta pressure curve was cut by the dp/dt curve (dp/dtmax-dp/dtmin). As well as the ejection time, the time from the commencement of the iso-volumetric ven tricular contraction until the maximum of dp/dt was also measured (t-dp/dt [cosec]) (9) (Apparatus from Hellige To determine the effect of Carnigen on the cardiovascular homeostasis the Tilt-test was employed. These investigations were carried out on hypotone mongrel dogs (n=5) anaes thetized with sodium pentobarbital. A volume of blood equivalent to 2 % body weight was let from the femoral artery, the truncus vagosympathicus was severed and a PVC catheter, 
RESULTS
Normotone do, -s
From Table I it can be seen that mean arterial blood pressure rose to an 8 % maximum following Carnigen administration (3 mg/kg i.d.). This maximum pressure raising activity was attained 90 min after intraduodenal administration and was accompanied by a significant drop in the total peripheral resistance (-20%, p<0.005). The heart rate increased to a maximum of 29 % (p<0.001) the cardiac output, stroke volume and cardiac work were also significantly raised (p<0.001).
The systolic ventricular pressure showed a slight increase and dp/dt,,a,, was raised to a maximum of 87% (p<0.001). The contractility quotient dp/dt --exhibited a significant increase (67 %, p<0.005) following ( p-edp) +c 3 mg Carnigen/kg i.d.. The maximum cardiovascular activity occurred within 30-60 min post application, so that the control values were approached approx. 240 min after admin stration of Carnigen.
Coronary blood flow ( Hypotone dogs
Tilt-test in dogs:
The measured and evaluated blood pressure changes are presented in Table 2 and were basically the same for each experiment, although slight variations were noted from animal to animal. As can be seen from Venesection: The activity of Carnigen was also distinctively observed in dogs which had previously been partially bled. Following adminstration of 3 mg Carnigen/kg i.d. the arterial blood pressure rose gradually attaining a maximum of 14 % 120 min after application (Table 4) . At this maximum point, the heart rate was accelerated 32 %. The cardiac index increased 44 % with p<0.02, 105 min after Carnigen was applied and the cardiac work amounted to 95 %, which is significantly different from the control value (p<0.02).
The total peripheral resistance was diminished under the influence of Carnigen and remained lowered for the duration of the experiment, whereby a maximal effect (18 %) appeared 60 min post application. The rate of pressure increase in the left ventricle (dp/dtn,ax) as well as the ventricular systolic pressure were moderately augmented. The time interval (t-dp/dt) was significantly shortened (p<0.001) with the maximal reduction of --37 j(, being detectable 75 min after 3 mg Carnigen/kg i.d.. In this dosage range, a shortening of the ejection time was also registered. The left ventricular endsystolic volume remained practically unchanged.
Following the appearance of the respective maximum, each measured parameter exhibited a diminishing tendency, so that the control values were gradually approached between 150-180 min after application.
Following intraduodenal administration of 1 mg Carnigen/kg these was a gradual pressure increase which attained a maximum of 17 + 10 %, 45 min after Carnigen application (Fig. 3) . This resultant pressure increase was significantly different from the control value (p<0.02). The heart rate which increased by a few beats initially attained a maximum of 18±9%, 75 min post application, after which a slow continuous reduction approaching the control value became apparent. The cardiac output, adjusted to 10 kg body weight (C.I.)
showed an increase under the influence of Carnigen which became significant with respect to the control value 45 min after application (35-'-7'/, p<0.005).
The S.I. rose simul taneously. however, a tendency to return to the control value towards the end of the experiment. As can be seen from Fig. 4 , the systolic pressure in the left ventrical exhibited an increase which is significant when compared with the control value. A corresponding increase in dp/dtmax with a maximum value 43 ± 15 % (p<0.02) was measured 30 min after application. Even towards the end of the experimental period dp/dtmax remained in a raised state.
I mg Carnigen/kg i.d. led to a 28 --7 % maximal shortening of the interval t-dp/dt. The ejection time remained practically unchanged. Following 1 mg Carnigen/kg i.d. the total 02 consumption of the left ventricle was significantly raised, the effect of which remained obvious throughout the duration of the experiment (Fig. 5) . At a point 75 min into the test period, the 02 consumption had risen to a maximum of 39±15% (p<0.02). The endsystolic ventricular volume showed no distinct changes under the influence of Carnigen. 
DISCUSSION
In Europe, Japan and North America a blood pressure with a systolic value lower than 110 tnm Hg in adults is regarded as being hypotonic. The concept of a hypotone symptom complex is poorly understood as some consider it to be caused by reduced arterial pressure, although a venous hypotone is actually also involved, i.e. a reduction in the permanent tonicity of the vascular smooth musculature is responsible. A reduction in the tonicity of the capacity vessels allows for a portion of blood to accumulate in the venous system causing deficient flow in the central cardiovascular regions and consequently a hypotonic ailment is diagnosed. It, therefore, appears obvious that treatment requires not so much an increment in arterial blood pressure as an optimal distribution in the volume of blood in the body.
Considering this, a compound which acts on the venous vascular bundles and raises the tone should be clinically applied. When reviewed from a pat hophysiological aspect, the following modes of action for the treatment of low blood pressure disorders are available: 1) Normal ization of disordered blood circulation, principally by improving tone in the venous system and mobilization of the venous blood depots, to guarantee sufficient blood flow for the cardiac, cerebral and muscular regions 2) Another intervention point is the peripheral re sistance. However, the influence of the pharmacon on vascular sections of the arterial blood path should be marginal because an increase in vaso-constrictory tone would reduce the inflow and cause hypocirculation which is already in existence as a result of the hypotony, to be influenced even more negatively. 3) Improvement of cardial dynamics involving augmentation of the cardiac work and inotropy (10).
We found that Carnigen applied intraduodenally in doses of 1 and 3 mg/kg led to the following changes in cardiovascular parameters: The arterial blood pressure rose gradually reaching a pressure plateau which was held for a relatively long period of time. The total peripheral resistance subsided in somewhat a parallel manner and thereby, the heart rate was slightly raised hemodynamically. The cardiac work, cardiac output, stroke volume and the myocardial contractility strength as well were all increased under the influence of In our experiments, we found that the contractility of the heart was intensified.
We discovered also that a quite distinct rise in dp/dt~13X, the quotient dp/dt and a (p-edp) -i-c significant shortening of the interval t-dp/dt occurred in both normotone and hypotone dogs which had received I or 3 mg Carnigen/kg i.d..
Owing to the intensified tone in the venous vascular regions Under Carnigen influence , the venous return flow to the heart is improved, the cardiac output is raised and by virtue of the enlargement in volume of blood expelled from the heart, the cardiac output increases .
Since the total peripheral resistance subsides simultaneously with this activity, and when the heniodynainic effect of Carnigen is taken into consideration, is can be assumed that Carnigen application produces more blood flow in the important life giving organs of the body. Influence of Carnigen in the coronary blood flow in the sense of a flow increase has been experimentally proven in animals. In the anaesthetized dog, the coronary blood flow increases after i.v. administration of 0.1 mg/kg and with higher doses, the strength and duration of this action is intensified. As far as blood pressure is concerned, 0.1 mg Carnigen% kg i.v. produced only a slight rise. Higher doses (I mg/kg i.v.) were required to increase the pressure to any appreciable extent, therefore within this dosage range, the appearance of enlarged coronary blood flow can be regarded as being at least partially pressure-passive .
The myocardial oxygen consumption is regulated by inotrope, by maximal systolic and diastolic ventricular pressures, by heart rate and by the duration of the cardiac work (5 , 13, 14, 15) . In our experiments, we found a satisfactory correlation between the contractility indices and the 02 consumption in the left ventricle. The increase in 02 consumption detected after Carnigen can therefore, be interpreted as resulting from a general increment in cardiac contractility. Under the influence of orthostatic stress, the mean arterial blood pressure was reduced by about 21 ° in these hypotone dogs. Following application of I mg Carnigen/kg i.v., this lowered blood pressure rose appreciably, so that renewed tilting to the vertical position caused no further reduction in pressure . 
